Transport of nerve growth factor encapsulated into liposomes across the blood-brain barrier: in vitro and in vivo studies.
A nerve growth factor (NGF) was encapsulated into liposomes in order to protect it from the enzyme degradation in vivo and promote it permeability across the blood-brain barrier (BBB). RMP-7, a ligand to the B2 receptor on brain microvascular endothelial cells (BMVEC), was combined with 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine-n-[poly(ethylenegly-col)]-hydroxy succinamide (DSPE-PEG-NHS) to obtain DSPE-PEG-RMP-7. Then DSPE-PEG-RMP-7 was incorporated into the liposomes' surface to target sterically stabilized liposomes (SSL-T) to the brain. The highest percent of NGF encapsulated into liposomes was about 34%, and the average size of liposomes was below 100 nm. A primary model of BBB was established and evaluated by morphological, permeability, and transendothelial electrical resistance (TEER). The BBB model was employed to study the permeability of NGF liposomes in vitro. The results indicated that the liposomes could enhance transport of NGF across the BBB. The best transport rate was received with NGF-SSL-T. The brain distribution of NGF liposomes was studied in vivo, the amount of NGF in the brain was increased in the order: NGF-SSL-T>NGF-SSL+RMP-7>NGF-SSL>NGF-L. The maximum concentration of NGF was recorded in 30 min following the intravenous injection. In particular, a majority of NGF was distributed in striatum, hippocampus and cortex, and the concentration of NGF was relatively lower in olfactory bulb, cerebellum and brain stem. There was a close relationship between P(e) (permeability coefficient on in vitro BBB model) and T(e) (brain targeted coefficient in vivo) for NGF encapsulated into the liposomes.